and contractile properties of red, white, and intermediate jibers. Am. J. Physiol. 220 (2) : 41 O-41 4. 197 1 .-Individual fibers from guinea pig muscles (soleus, flexor hallucis longus (FHL), flexor digitorium longus (FDL), medial gastrocnemius (MG) and the portion of the vastus lateralis (RV) which is grossly red) were classified as "red," "white,"
The superficial muscles were removed from the lower leg, and the muscles to be tested were each isolated, with caution being taken not to disrupt the blood and nerve supply. The distal tendon of the muscle was then fastened to an isometric transducer as described previously (3). Measurements were obtained from the red vastus by separating the red and white portions and removing the red portion from the femur up to its origin on the greater tuberosity.
This muscle inserts directly into the patella with a very short tendon; thus, the patella was removed from the tibia and used to fasten the muscle to the isometric transducer.
The preparations were continuously moistened with mammalian Ringer solution (37 C) and kept warm (36-38 C) by a lamp. When soleus muscles were tested the underlying muscles were denervated to eliminate their influence on the contraction time of the soleus. The muscles were stimulated via their nerves with a Grass stimulator (Grass Instruments, Quincy, Mass.) by monophasic pulses of 0.2 msec duration.
After the surface temperature had reached 37 C the muscle was stretched to a position which produced the maximum isometric twitch tension. A check was then made to assure that the voltage was supramaximal.
Several individual twitches were recorded from each muscle. All measurements were recorded on a Texas Instruments Oscillo/riter recorder (Texas Instruments Inc., Houston, Texas). Measurements were made on at least five of each of the different muscles.
RESULTS
Histochemistry. The existence of three different histochemical types of fibers as demonstrated with NADH-D in guinea pig skeletal muscle is shown in Fig. 1A .
Sections taken from the soleus (Fig. 2, A 6, A and B) . Most of the intermediate fibers are also located in the central red region of the medial gastrocnemius.
Contractile properties. The twitch characteristics of the various muscles are given in Table  1 . The time-to-peak tension (82.3 =t 1.3 msec) and half-relaxation time (113.8 =t= 1.9 msec) recorded
for the soleus muscles demonstrate that this is indeed a slow-twitch muscle when compared to the times-to-peak tension and half-relaxation times for the FHL, FDL, RV, and MG, which were all in the neighborhood of 20 msec.
Actomyosin and myosin ATPase activity. The specific activities of actomyosin and myosin ATPase at pH 6.8 and 9.4 are given in Table 1 Fig. 1 A and The data obtained in the present study clearly demonstrate that in skeletal muscle of guinea pigs the intermediate fiber is the slow-twitch fiber, whereas red and white fibers are both fast-twitch fibers. Although the time-to-peak tension is related to the active state duration as well as the velocity of shortening, Close (5) has reported that the differences in twitch times may be attributed to differences in the intrinsic speed of shortening.
Hence, the data presented in Table 1 per mg were recorded for the fast-twitch muscles. The highest myosin ATPase activity at pH 6.8 was recorded for the RV which also had the fastest time-to-peak tension. Hence, the high and uniform activity of myosin ATPase of fast muscles (at both pH 6.8 and 9.4) accurately reflects the contraction time and does not distinguish muscles which contain varying proportions of red and white fibers. On the other hand, the ATPase activity of natural actomyosin at pH 6.8 or 9.4 does not correlate consistently with the contraction times of the muscles studied (Table  1) except that the activity in the soleus was much lower than in the four fast muscles. Considering the reproducibility of the data on times-to-peak tension and ATPase activities (very small SE), it is reasonable to state that myosin, not actomyosin ATPase activity, is best correlated with the contraction Indeed, other investigators have reported ranges of contraction times for individual motor units (4, 6, 12). These ranges, however, may be a reflection of different elastic components associated with different size motor units. Burke (4) has studied individual motor units in the medial gastrocnemius of the cat (a mixed muscle) and has suggested that there are three types of motor units. It is not known if his motor units are composed of our specific fiber types; however, his data suggest that
